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Introduction
1,3,5-Triazines have found application in medicinal chemistry, 1 catalysis, 2 as herbicides 3 and by the synthesis of polymers. 4 In supramolecular chemistry the nature of the interaction depends strongly on the substituents of the heterocyclic system and 1,3,5-triazines can act as a partner in cation-, anion-,  stacking, hydrogen bond and coordination complexes. 5 In materials chemistry, triazine derivatives have been used as acceptors in D-A and D-A-A complexes with application in photovoltaic systems 6 or for the construction of star-shaped donor-acceptor complexes. 7 The melamine : cyanuric acid is probably the most studied system 8 and several supramolecular structures have been described using substituted aminotriazines. 9 In chemistry of materials, triazine derivatives have been used as acceptor systems in D-A and D-A-A derivatives with application in photovoltaic systems 8 or for the construction of starshaped systems with Donor and Acceptor systems as sustituents. 9 In this paper we describe the preparation of new derivatives of aminotriazines using the green methodologies described in our group, microwave irradiation and solvent-free conditions. A great variety of derivatives of s-triazine can be prepared from cyanuric chloride by sequential substitution of the chlorine atoms by nucleophiles 10 controlling the selective substitution of the three chlorine atoms by choice of reaction temperature. The first substitution is exothermic and can be performed at 0 ºC. The second substitution occurs at room temperature while the third substitution requires elevated temperatures obtained by reflux in a solvent with a boiling point above 65°C. This protocol has been used for the introduction of several nucleophiles, amines, thiols, Grignard reagents, and to obtain asymmetrical substituted triazines. In this way three different substituents can be introduced giving access to a wide variety of substrates that may act as ligands, molecular tectons, molecular materials and supramolecular systems based on s-triazine.
The conditions for the third substitution depend on the strength of the nucleophile, of steric factors and of the nature of the solvent.
By replacement of the third chlorine microwave irradiation has proved to be advantageous providing improved yields and shorter reaction times. Thus, trisubstituted 1,3,5-triazines were obtained in one step from cyanuric chloride or from 2-chloro-4,6-disubstituted triazines in high yield using this methodology. 11 Under traditional reaction conditions replacement of the third chlorine atom with an amino group requires heating with ammonia to 100-105ºC for 8 h in a close vessel or heating with an amine to high temperatures. 12 In these reactions use of microwave irradiation leads to improved yields, reduced reaction times and reduced decomposition of reagents and products.
In this paper we propose the introduction of a 2,4-dimethoxybenzylamino group because the benzyl group can be removed in a wide variety of conditions (acid, basic and oxidative conditions) to deprotect the free amino group. 14 Reactions of 2-chloro-4,6-diaminotriazines (1) with 2,4-dimethoxybenzylamine (2) were performed under microwave irradiation and in solventfree conditions (Scheme 1).The starting disubstituted triazines have been previously prepared by our group.
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Scheme 1
2,4-Dimethoxybenzyl amine (2) amine was used in a 2 mol excess to serve both as a nucleophile, as a base to neutralize acid formed by the substitution process and to assist homogenization of the reaction mixture.
Reactions were optimized using reaction times of 5-10 min. and temperatures from 120 to 150 ºC using a monomode microwave reactor. Finally, the best conditions were obtained in 5 min. at 150 ºC and with 50W of irradiation power (Table 1) . It should be noted that some benzylaminotriazines have been previously described using classical conditions (heating at 90 ºC in toluene for 12h). 
NMR spectra
The NMR spectra of compounds 3 show that several signals appear duplicated. This effect is especially important in the N-H group and the proton close to the N-H groups ( Figure 2 ). In previous studies we have shown that conformers A and B are observed at low temperature while conformers B and C are not observed. In compounds 3 signals corresponding to the N-H groups and other duplicated signals appears with the same integral. This indicates that conformers A and B are interchanged rapidly at 298 K due to the lower conjugation of the benzylic amine nitrogen. Increasing the temperature produces the coalescence of all signals and at temperatures higher than 353 K only one conformer was observed. It is remarkable that the N-H protons are displaced to high field (0.5 ppm for the NH-Aryl and up to 1 ppm for the NH-benzyl) probably due to a lower aggregation of the conformers through hydrogen bonds.
We have determined the free energy of activation in compound 3e by variable temperature experiments (Figure 3 ). Experiments were performed increasing the temperature slowly and giving 10 min. for stabilization of the temperature, in order to determine the coalescence temperature with a precision of 1 K. For compound 3e the coalescence temperature was 329 K and the free energy of activation was determined as described by Sandström. This free energy of activation is some lower than the determined for related compounds 5 and should be ascribed the lower conjugation of compounds 3 due to the presence of the benzyl group.
Conclusions
We have described a new series of 1,3,5-triazine-2,4,6-triamines with a 2,4-dimethoxylbenzylamino group that can be deprotected by great variety of standard method to give the free amino group. Reactions have been performed in green conditions, under microwave irradiation and solvent-free conditions in short reaction time. These compounds show a restricted rotation of the ArylNH-triazine bond. The free energy of activation was determined and was some lower that described values for related triazines.
Experimental Section
General. All reagents were purchased from commercial sources and used without further purification. Reactions were performed in a focused microwave reactor (CEM Discover) provided with an infrared pyrometer. Thin layer chromatography was performed in silica gel plates Merck F254. Flash Chromatography was performed on silicagel Merck type 60 (230-400 mesh). Melting points were determined in a SMP-3 apparatus. IR spectra were recorded on a Shimadzu IRPRESTIGE-21 spectrophotometer.
1 H-and 13 C-NMR spectra were recorded in a Varian Innova-500 spectrometer working a 499.772 MHz for 1 H and 125.423 MHz for 13 C-NMR, internal standard was the signal of the deuterated solvent; δ in ppm; coupling constants (J) in Hz. MALDI-TOF/TOF mass spectra were measured with a Bruker Autoflex II TOF/TOF spectrometer by using 2,5-dihydroxybenzoic acid (Ditranol) as the matrix. Samples cocrystallized with the matrix on the probe were ionized with a nitrogen laser pulse (337 nm) and accelerated under 20 kV with time-delayed extraction before entering the time-of-flight mass spectrometer. Matrix (10 mg/mL) and sample (1 mg/mL) were separately dissolved in methanol/DMSO and mixed in a matrix/sample ratio ranging from 100:1 to 50:1. Typically, a 5 μL mixture of matrix and sample was applied to a MALDI-TOF MS probe and air-dried. MALDI-TOF MS in positive reflector mode was used for all the compounds. Elemental analysis were made at the SIDI (Autonoma University of Madrid) on a LECO CHNS-932 Elemental Analyzer. -1-ylphenyl)-1,3,5-triazine-2,4,6-triamine  (3a) . In a microwave flask provided with a reflux condenser 6-chloro-2,4-bis-(2-pyrazol-1-ylphenylamine)-1,3,5-triazine (1a) (0.11 g, 0.25 mmol) and 2,4-dimethoxybenzylamine (2) (0.084 g, 0.50 mmol) were introduced. The mixture was irradiated for 5 min. at 50 W (150 ºC). The crude was cooled and washed with ethanol (3 mL) and filtered in vacuo to give pure compound 3a (0.08 g, 57%), mp 114-117 ºC. N-(2,4-Dimethoxybenzyl)-N´,N´´-bis-(3-pyrazol-1-ylphenyl)-1,3,5-triazine-2,4,6-triamine  (3b) . In a microwave flask provided with a reflux condenser 6-chloro-2,4-bis-(3-pyrazol-1-ylphenylamine)-1,3,5-triazine (1b) (0.11 g, 0.25 mmol) and 2,4-dimethoxybenzylamine (2) (0.084 g, 0.50 mmol) were introduced. The mixture was irradiated for 5 min. at 50 W (150ºC). The crude as cooled and water (4 mL) was added and the mixture was sonicated and the solid was filtered in vacuo and dried. By column chromatography on silica gel using hexane : ethyl acetate (1 : 1) 
N-(2,4-Dimethoxybenzyl)-N´,N´´-bis-(2-pyrazol
